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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an oxynitride 
fluorescent material capable of being excited by light 
having a wavelength range from near ultraviolet light to 
short-wavelength visible light and capable of emitting a 

luminescent color in a wavelength range from a green " <».«:^<->,:..c»«#«44iij 

color to a yellowish color, and further having high ' _. " . 

luminescent intensity. - - f^^""' 

SOLUTION: This oxynitride fluorescent material is excited £ r r- A 

by light from an excitation light source in a wavelength a • / -Xx 

^ // ^. ' .^< *s 
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range near 360-470 nm and emits luminescent light of a _ ^^^-^ - 

yellow-green color, wherein the oxynitride fluorescent - ' 

material is expressed by formula 

LXMYOZN((2/3)X+(4/3)Y-(2/3)Z-c^):R (L is at least one 
kind of group II element selected from Be, Mg, Ca. Sr, Ba, 
and Zn; M is at least one kind of group IV element 
selected from C, Si, Ge, Sn, Ti, and Hf; 0 is oxygen; N is 
nitrogen; R is a rare earth element; and X. Y. Z, and QL 

each satisfies the following inequalities: 0<X<1.5. 1.5<Y<2.5, 1.5<Z<2.5. and 0<a<1). 
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[ l^ ss JK 0 e H ] 
[ n ;a 1 ] 

Sl5S»JRIC«±S7C«tffll)-73ir'J , Be. Mf,. Col. Sir. Bo... Zn»ii«3iff» 
>>Ji(3:ii?'>«<>:ei«J-!<.±73^I«I I2Sx«V. C. Si. Ge. Sn. Tl. Z 
Hf#^«^P;t^^jil^^^,?'J>«<vt1ilJ!*.±■?i^2»IV«l7c«^. t'>«<v 

ffiiie<ft=yg^t?J5t*<*l3:. ili5!ClCOVNVt§3f.. IS0>:sSN<9Sl.tt»f. O^IICJ^ 
U.Nt»fO. 2~2. 1 ? U ^ t !lf i( V f I a iK* 1 ICle«!<9 ^ + 5/S^b!|^5l*ft . 
[ H « JS 3 ] 10 

LxMyOzN((2/3)x+(4/3)Y-(2/3)Z) 

(Ltt. Be. M^. Col. Sh. Bol. Zn»ii«SSf2^'4Mf3:*l3'>«<^trSJ-!'. 
±?iP>^SiI I«I7C«-?(?)I. Ml*. C. 8i. Ge, 8n, Ti. Z)", Hfi^^«I 
P»i>Sil3:tl?'>5J<>:t1il>!<.±-?^I!»IVSx«-?if)Z. Ott. B$«7ct?iP)I. 
Nf*. S«7C*-?^?. Rl*. #±IIS«-?i>> I . 0. 5<X<1. 5. 1. 5<Y<2 
.5.1.5<Z<2.5-?^3.) 

[ a 51? JS 4 1 

LxMYQTOzN((e/3)x+(4/3 )Y + T- (Z/3)Z) R 20 

(Ltt. Be. M^. Col. s;-. Bol. Zn^A^«3P»^^ iSwti ? 5i < t 1 aJ'!^ 
±7if)?SiSl I«ex«7(P)3. MR. C. 8i. Ge. 8n. Tl.Zr. Hf»>4«I 

Sfz^^Sfftii'>ts<>;eiaj-j<.±?5)2?8ivS7cis-?i?)i. qi*. b. ai. gol. 

«7C«?$)?. NR. Rtt. #±Sl3C«7$)I. 0. 5<X<1. 5. 

1. 5<Y<2. 5.. 0<T<0. 5. 1. 5<Z<2. 5 f ^ ? . ) 

[ sS >K JS 5 ] 

B(ilEX. fiOleY. iiieZtt. X=1. Y=2. Z=2-?iP)lC'i:t!tfM^r.ZS>l?JS3>i 
l3;4<?)l)r*l»IClEtt0:?r=t=5/Hbll»«*^*. 

[ffi>-KS6] 30 

fcurti»-JSiciE«!<?)?r + vs^btt)t*^$. 

[ a 5K JS' 7 1 

MVtia^Jll 7^16<i)'>«< I) rtl»-JSlClE ys^b?»^*^*. 

[a««9] 40 
[SSKJR 1 0 ] 

7 ^ K S ?t ^* . 

c a >t Ji 1 11 

Ki IE :?r =<= V S<bl»S*#l3: . 500nm^';e370nrin<9^»f. 1S^\.)^mt ^ t 1 m& 

7^!7i>;i.ttl^7iiic>;tiKSi[^t?a«Jli7iio<5'>«<>;turti»-jficie 
«K<9^i==yglb«5®*#. 

[SSK* 1 2 ] 50 
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lulE^ + =/S^t!»l3tfttt. 'i>-^ < Y t zmi!X±<l>B Q. . Mf . Col. S)-. Bol. Zn 

»^53Pt;^^iii#ti?if)2a5 1 imftntni-zu-i z: Y-^nm^t jm^m] 7111 
[ a « js 1 3 ] 

IE <f=t= 5/ g^t S>VC0LVt*UT3V'K S/"^COL>:<?>f;i.Jttt. 8^ 

:Ca.= 6 :475S9 : 17S)3cVtilfS!lVtIli5l?Jai7li1 2ci)'>«<VturtL 

- ffi IC IE -V Hb . 

[ iS « JS 1 4 ] 

S(ilE^=t=5'S<t?J5^*fttt, 8^^BoL>:t*UT?r'K 8^VBoL-i:ci)t;i,^l3:. 
■■ Ba. = 6 ■■ 47319 : 17iP)?C^tnS[V.-ri§l5K«17311 2C4)'>5< >:tl)r«. 10 

[ JS 1 5 ] 

ByiE:?f + 5/iHb?!5a*^*tt. Ccx.^;BoL>:t*UT3V';. Ca.)c B a,Y (0 i )litt3i , Co, 
■ BcL=e : 471S9 : 175)ICVt!t^S![Vt-?a5l?JSl7511 ^turtL 

»-JllClEtl?o):^ + 5/Sjbtt®3tft. • 
[ S8 iK JS 1 6 ] 

L <9Hb«J.( L 1* , Be, M^, Col. 8 . Bo,. Z n I P» li jilSti J S < 

>: t 1 muXlt^i I8l7c«-?i>>?. ) VJ. M«?)S^b»(Mtt, C. Si. Ge. 8 

n, Ti. Zi-. HftM4S2l¥tm^wti7'>iJ<'i:eia;!^±-?a^l!i5lVJSx*7 
^1 . ) tAQ^it^Y. RCi>mit^ (Rtt. #±fflx«-?ir)3. ) ^, tii^tZaS 20 
1 QIS>: . 

S51 ©lSlC,i;V#i4ftlSe?!!ltJfeSEtZSBZ<9lS^. 
t ? :<f 1= =yS^btt®3t^*ci)S<Jt:5^. 

[ fiS « IS 1 7 ] 

ffiiiER<^)B^^^b^»c«^T. tu<tt. ffiiiER<i)K<b»vvtc, R^s^bim^ffflu^tii 

C V t ifl^V t Z iS^JS 1 e IC8E«!<5;*+ 5/Hb-it»«*#<i>»li^jS. 
[ 8l 5K 111 8 ] 

iilESlQiStt. riiCQ (Q-tt. B. Al. Gol. In#i5«3l¥»iiiSl3:a3'>« 

<vtiaj.j<.±7^i»i I ) tierzcvtiifSivriajiiJSi e 

7 c)lirtl»IClE«!©:?M=5'Hb«5®*ft<?)»JS^*. 30 
[ffij-KJS 1 9 ] . 

«iiEL<?)Sib»'. S5lEM0S<bt2l). iileM<?)K<b«Jt*. ' 

o.5<L<^)S^b^iJ<1.5. 

0.25<M(9?^b?»<1.75. 
2. 25<M«9te^b«5<3. 7 5, 

(^t^l^Jt-fSr^l^OitiHaiVtlftJKJSl 67511 8<?)'>S< veiiriL^-JBlCiE 
«! (9 ^ + y s <b iUi) sat ft © H Ji 55 a . 
C M « Jl 2 0 ] 

IE L<i)S^b ^e-flJtt, R«?)B$^b?j5S6fRci)l^b«J<i)'>«< Vtur^lflt- 

*l Z C ^ t iff St V t 2 a«Jl 1 extti 9 CIBIKO;* + «/S^b«5«*»c5»3i 40 

[SSSfJJS 2 1] 

si6;tJSl675120«9'>5!<VtlirtL»-JllClE«!£i):J=t=5/S<bt)®*ft<4)SJt75)iC 

<fe.';sarn?:?r + 5/s^b»®*«:. 

[ 0 0 0 1 ] 

*fEBHtt. 3lfe, l^JS, X«l«y <i)^6Si5^. <8l«y C J; 'ifiSjgr *lfg*r Z ®3tftCl 
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r 0 0 0 2 ] 

%*«^t3:, ^ ;fei!;)^«Itl «V<i);t^E»f I) . r i4 C IZ) ^ IE ft !^ tt *f -IS 4l 

*t3fed;). LED. L DSy©¥«ft56*«^tfflll ?9g*}IStt. «-«©3fe3iVUT 
^Ijffl tlT II 2 . 
[ 0 0 0 3 ] 

[ 0 0 0 4 ] 

'f K ^Qti/S 11 em<i)fg*^S»fr5Kd;) H tl 7 U I . 

[ 0 0 0 5 ] 

"7 /C ^ o 
t 0 0 0 6 ] 

-r ^ y 7 7 ^7 \,\ Z . afg3t«^tt, I n Go-N^tt^t « ^ ;fe f e fg**^-?i?) ^ . 

.(Y. Got) 3 (Al. Got) 5O1 2 ■■ CO-OlUmiCH-^t tlZ Y A 

[ 0 0 0 7 ] 

f!*?-t3. em<i)3tlCd; Y AGS^tatftt^ESjE t ft . » 6 ^ IC fg * ? It Z 

. cftic«fe';. »e*®*ff©»e*>:. YAG^«at<»<?>fte*Y95sec«fcv. 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

ffiltl*. «±Sx«t5g3tt)l!.\CfflllkiHttt?f*®3t#tt. «£X» >5 ;S < «] »J ft73i V , 40 

. mX\X. Si-O-N. M^-Si-O-N. Ca.-AI-Si-0-N^-?lirtL3 
<t + 5/S^b»*'7 X c?)®3t#»rJ) 1 («IFX«i: 1 #88) . E U »f « )g> a C a. - 

A I - 8 i-0-N7*rft??r + 5/gibiai«'7Z<?)«*ftZ^;M (!^i^XlW;2#Bg) . 

[0010] 

[ittlfXWl] 

!»1 2001-2141 62 ^ilJfg 
[!»I^5CI!WZ] 

iHS 2002-7643 4 ^^/^ffi 50 
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C 0 0 1 1 ] 

[feBSt^Hj* U J; ? ^ t ? ISfil] 

^ICJ;';ffe?^^*<$tE»jEl« |gi&fiJtlC<J;';YAG^l*fttS»jSt2-®Plg9jE-? 
[0012] 

°iii3t0SiSn»j^«i(i)?gat3!?^ ^ . V t ffl II ^ fe) efsjfcut (J . 
<?)SiSiBfjiij!S-?S))$cfc < fi* t ? satf^t^jtd;) tiT I) ? . 10 

[0018] 

7i?> ^ . 
[0014] 

[0015] 

[ISHtfil$*t^^d;)<?)^®] 

±leiSSIt S?5*t^ ^d;)> *f!8§tt« l5l;SfJlC#±IBx«tffll)T3y'>i. Be. M^. C 20 
OL. 8^. BoL. Zn » ^ ft 3 Siyft I '>« < ^ e 1 «i!<.±-?i?) Z « I imxH^Y 

. C. Si. Ge. 8r>. Ti. Z^. Hf«^'4«?l»»»J«l3:*i2'>«<'^t1«J!«>± 

[0016] 

S!iig?f=t==/S<t?»S*ftlS. llEKlCOVNVtSJ^. s8 0ViSN(9llJti^. 091IC*it . 
U.Nt^O. 2~Z. 1-?iMCVt!tlil>;tZ^1=5/S<b^S*ffCgltl.ClllC<J; 
. IS!ljS3t3S» >i <i)*IC J; '^ESiSftl. 6 » 6 ^ « IC fg * 6 t * f I « 3t ft t 

[0017] 30 

3tJfg?3tt. L X My Oz N ( ( 2/3) X + (4/3) Y - (2/3) Z) 'R. >?tt. 
LxMyQtOzNc (2/3) X + (4/3) Y + T- (2/3) Z) 'R (Ltt. B 

e. M?'..C(X. sr. BoL. E n » >i « ? if» >i ? < V e 1 aJ.K.±7^ I SS 

I I8ljt«?$)l. Mtt. C. Si. Ge. Sn, Ti, Z^. Hft^^ft^Pt^^Sisr 
ii2'>ft<VtiaJ-ii.±-?^3!i5lV«l?c*-?^?. Qtt. B. Al, G(X. In^iiS 
?S?>iiStt'tL3'>«<VtiaJ!«.±7J)3«I I I mx%, 01*. «5S7C«-?^3. N 
tt. Rtt, *±Sx«7J)?. 0. 5<X<1. 5.1. 5<Y<2. 

5. 0<T<0. 5. V. 5<Z<2. 5-?if)I.)<?)-ie^-?^^rtl3;^=t=5/Hb!t25® 

VE8jgr*i. iSfe » mi femfii!ScfE*e - 7 ifi* t * 1 1 . + V g^bitot* 4o 

fttt. YAG^«3tft^it-lT. lBl^i!<±<{)5eSttt*tZ. ^^IC, S^ti/S^btl® 

ftttt«t 3 c I . t st)-t±iEeHW7tt . HHffiic'fiJifettt St zaaisf 

[0018] 

SJleffiflltt. LxMyOzN( (2/3) 'x+ (4/3) Y - (2/3) Z-a) 'R' 
XI*. LxMyQtOxNc (2/3) X + (4/3) Y + T- (2/3) X-o) "R 
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2 • 

[0019] 
[ 0 0 2 0 ] 

BuieRtt. 7ois%j-x.±#Eu-?ip)2cvt>^»tbi). SjieR7^iss±a7c«tt. is, 

l)«3t»*t^ t Z ^ >5 . E C U II. aei© E U 1 1 ffl I) 2 c ^ 

[ 0 0 2 1 ] 

fiOie^ + VS^bit»S*#tt. 4 9 0 n m>!^T ICfl*C - 7 iSfi t * t I EJjSat$®»i 1^ (93fe 10 
IC^';iSjg?-4l>iilEf!3tf-7i6SJ;';t^a^flPJC5g*C-9jS*t#t2CVt» 
® V t- ^ ^1= 5/g<b!t»3i3tftn:^ 1 1 , ^iSeiQiaSE^tJit ffi I) 3 u V lu J; > %*S)3 
?<9il.i)13fefttffi«tZc^t^-??I»ii:fJ)Z. 240~47 0nmiC%*C 

-?SaBt#r3ia)jE*3StfflllZCVtfr»*U<. -^©T-^IEc. 350~4l0nm 

[ 0 0 2 2 ] 

*rtt7t. IJ V X,y5g3feU ^sujfr. *f!BBiC« 1 ^ + =y S^b«J^*ftl3: , a H IS © D jg 
[ 0 0 2 3 ] 

f le»^ft#e^^l«l*, jis z 8 i i o ic«t7 . A^tfltiictt . ise » mi^se 

^«JSl*.485~610nm©eHtll^. 
[0024] 

ISSatftClIt^. !tflC»tL<tt, S(ilE^ + =/S^btt^3tftl3:> '>5J<Ve50t«% 
J.!<±. J;';»ft<tt80Sl%J-JL±»^$fiat*UTllI. Ctltt. f!3tttt#tZiiaS 

>;tfr-?9= > , ;^ + 5/S^b«5^*#<9Sii;!J&a)I t . u S < t ? c V iJf? I . . 
[ 0 0 2 5 ] 

BdleSSStt. «[l2S*#<9X«l5li;fA9->»HJSS«iit 
[ 0 0 2 6 ] 

B(Iie^ + ->S^b«»®*<*i3:. 500nmJ;'Jt370nm(9^»f. Su^StSt^DjE 
X'H 7 ML t 7 11 ^ C>;tfr4},* U I) . C*ICJ:9, f e«fli J: e«Jh)ia«ii<?)^»r 

. ^ Si u»s t . T s 'J . s e?ia«?)?!**^ t ffl 11 1 J: t . sl^5^)!l^i«1fiJ!S<^) 

[ 0 0 2 7 ] 40 

«ilE^1=yg^b!a®*<*tt. '>«<>;£2a;!<±<?)Be, M^. Co.. Sr. Bol. Zn 

IS. fe3t«S. l^X)}?«V<i)?g3t!^et$<br tt? c Vi'f7?= 3 . 

[ 0 0 2 8 ] 

KiiB:2f=t=VS<b«5®3t»«:. 8r>:Ca.VttU73t';, SrVCoLVQfJUJtH:, Sr 
:Ca.= 6 : 47519 : 17^1CV:flf»*L/ll. KllE:*=^=5/S<b?25S5tfttt. S 

rVBoL^lttUTSf';. 8i"VB0L>;<9t;i/.tttt. Sr : Ba.= 6 : 47519 : l"??) 
?C^i^f»*Lll. + S^b!»®**tt . Col V B 0- ^ t # U T « . Col 

VB0LV(!)€;i/Jttt. Col: Bol=6 : 47519 : 17^IC>:»f»*L/ll. P/f^ Offlft 

ttcj:';. «'^<9eiB<?)?f=<=5/s<b«ii*#tsjtrzcv»7?=2. aeact 50 
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2 C V lU ,fc . f§ 3t Jft * <?) IP] ± t 0 I 2 >: t|f 7 $= ? . 
[ 0 0 2 9 ] 

*5!BStt. L<?)S<b»(Ltt. Be; Mt, Col, 8^-. Bo., Zn»>i«ll¥»iiSl* 

■ti 1 ^ < Y t ^ mi>/. 9) I imnni^hi . ) v. M<9S^b»(Mtt> c, si 

> Ge. Sn, Ti. Z/-. Hf#ii«7Sf»niSwtiI'>5;<>:tiS;jl±?i?)3!i!l 
Vgl7C*-?iP)S. ) ^, M<i)BHb5!!l^. R<9BHb?)5 (Rt*, ^R±ISx«73f)I. ) V. t 

C-?. ^Ult ^ V mitVSl^ilt^(OS»Ctt . Lc. NOL. K. Rt, CS. Mn, Re. 10 

<f + ;/Hbt)®*<$ci)lllcJitUT1 0 0 0 P PmmT-fJ)lCVt^»fUl). 
U<tt. 1 OOPPm>J<.T-?^ZU^;{^»*L/t). ^ISeH7*)ftl*, a U.fg3t5)j¥t 
Ht ? C ^tfr"? ?= 2 i> ? . ^<?)fl!»<97C«e!|lttt1i«t)«llSlSCAoTll 

7 e J; I) . 

[ 0 0 3 0 ] 20 
miiRQmif&icKZ-z , «U<tt. «il2R(9lHb5&>:>:eic> RQS^biliJt^fffliiiiftZ 

[0031]. 

SuieSlcpIfitt. riJCQ(QI*. B. Al, GoL, In»'7«Z»#>>Si3:tl3'>* 

,)m«t:*:?=<U.f!*j^S<9iql±tBZcVi^7?=Z»iJ7i?)7. 
[ 0 0 3 2 ] 

«iieL<?)S^b?». SllEM<?)S^bit», ffiisBMQK^btttt. 0. 5<L<?)S^bi{»<1. 5. 0 

. 25<MQ)S<b%l<1. 75. Z. 25<MO)Bl^b!E!;<3. 75. o?t;i/Jt7*r4lI 80 

?rt=yS^b»®*<*<?)SiS^5*ICffltI. CtllCJ;V. LxMyOzNc (a/s) x + 

(4/3) Y - (2/3) 2) - R" >i'3:. LxMyQtOzN( (2/3) X + (4/ 

8) Y + T- (2/3) z) :R«i)ifflSK<?)^ + 5/S^b*»®*.#tie«t-lCV»r-f?=2. 
[ 0 0 3 3 ] 

B(iieL0S^b«»<9'>«< vt-aPtt, R<i)te^b85;l6fRci)S^b!»<^)'>^^< veurti^- 
t S« t 3 c ?= 2 . 

[ 0 0 3 4] 

^fgwtt. a^KJii 675l20<9'>«<vtl)r^l»-Jl^:iE«K<<)?^ + 5/s^bS»®*#<^) 

J: 9 »ft tft ? ?r=i= vs^b«5«*#cllt 2 . 4o 

[ 0 0 3 5 ] 

± (?) J: ? IC, 3t;%Hflic«? :?r=t= =/Hb«5«5t<*tt. 34 IK {"h » rI cp 5® ift 5 fflij® « <i) 
*CJ:'J®)jS?-il.3ie»HMe?^«l«!C5g*nfg3feja}?ci)ffid;)Tfi.»«fg*lllt1fi 

+ VS{b?a«3t<*t1Sffir3CVZ^7?=I. S^. ^S#C^in^:^=t=->g?b?»«3tt^t 

3=3. rmc. :|;f!aBic«3?ffi/S<b!a®3t<*tfflii^fg3tllltcBffl7?=7^ii7ii 

[ 0 0 3 6 ] 

[|gaS<i)Sig(9BSS] 50 
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[ 0 0 3 7 ] 

*f!BBic«3^1=i/E^t?»®3t<$l3c. LxMyOzNc (2/3) x+ (4/3) y - ( 
2/3) z) - R' LxMyQtOzNc (2/3) x + (4/3) y + t- (z 

/3)z) :R (LI*. Be", CoL.Si". BoL. Zn»i5«2if»^ I '> 

«<V:tia;H±7S)ISSl I«t7t;«-?5)2.Mf3:.. C. Si, Ge., 8n, Tl, Z y 
. Hf»ii«ZP»iiJSl*ft3'>5<^eiaJ4l.±-?3F)2S5lVJSx«-?iP)?. Qt*. B 

^Z. Ott. te*7C«-?^I. NR. S*S*-?J)2. Rtt. *±SS;*7J>?. 0. 5 

<X<r. 5, 1. 5<Y<2. 5. 0<T<.0. 5, 1. 5<Z<2. 57iP)2.)<?) 

-m^-^nt tij . + . 85 lex, SilsY, ffiiBZtt. ±ieeH-?iaiiifgtmt. 
. X. y; ztt. x=i. Y=2, z=2ici!Riitir. fi^<i) to) t&mn-t^ z . ^wn 

. ZnSizOeN.z :Eu, Co-GezOzNg :Eu. 8^Ge^0^N^ ^Eu. 
BaGezOzNz :Eu.ZnGe202N2 :Eu,Colo. bS^o. bSizO 
z z 'Eu. Co-o. 580-0. sSiaOgNg :Eu, Cao. e.Zno. sSi 
. zOaN? :Eu, Ccto. bBCo. BSlzOgN? :Eu, S^o. 560,0. 5 20 
SizOzNz :Eu.C<Xo. i M% 0 . zSizOzNz :Eu. Si^o. a Mf 0 
. zSizOzN? :Eu.CoLo. bMS-o. sSizOzNz :Eu« 8^0. sM 
^0. gStgOzNg ^Eu.CoLSizBo. tOz-Ng ^Eu. S/^SizBo. 
lOzNe :Eu. Bo-SlzBo. lOzN? :Eu.ZnSi2Bo. lOgNz = 
Eu.Co-GezBo. oiOzNz :Eu. S^GCzGo-o. oiOzN? :Eu. 
BaGez Inc. 0 1 OgNe :Eu> ZnGeaAlo. oeOzNz ^Eu. Co. 
0. sSi-Q. gSlzBo. sOzNe ■ E \ C a, S I z . eO,, 5N3 :Eu. 
SrScz. 5O,. BNs^Eu.Bo-Siz.gOi. 5N3 ^Eu. C olo . 5 B 
o-o. 5812. 5O1. 5N3 :Eu.Ca-o. 58^0. 5812. 5O1. 5N3 
:Eu.Co.i. 5812. 5 0 z . 5 ^ z . 7 - Eu. Sh,. 5812. g-02. 5 30 
Hz. 1 ■ E yx . Bo.,. 5812. 50 2. 6N2. 7 :Eu.Cai. oBo,o. 5 

812. bOi. sNs :EU.C0.,. 0 S t 0 . 58I2. 6O1. 5N3 :EU. 

Ca.0. 5SI,. sO,. 5N1. 7 :EU, S^^o. sSii. sOi. 5N,. , 
:EUvBo.o. 68ii. 5O,, bNi, 7 :Eu,Co,o. 3B0L0. 2812. 
5O,. 5N3 :Eu.Co.o. z S jr 0 . 3812. 5O1. sNs = Eu¥-?«ttl 

. (L+M) / (o + N) ■7w^tm^4yYti4ty(D^)\>ifi^ittitZ'0)c-7't. m 
mtmi, 0 1 JBiBi tt 2 c ^ #c J: Ri*g7j) 2 z^. c<?):i5actt> iRsrtisii 40 

. C<9^ + y!Hbtt^*<$<9«a6!r^Ctt. Li. No., K. Rt. CS. Mn. Re. C 
u , A? . Au.©'>« < V t 1 myX±^^ttl-7U-Z fe J:ll. # 9 tc t t itttt 

ft« USS ICA -> 7 II T t A II . fflO. *%q3tJ. C <9IIS6 <?)P3SJ^6f mg^JlCRR 

[ 0 0 3 8 ] 

LIS. M^. Col. S/-., Bol. Zn»^^5^li¥»^SBr^^'>«<>:e1SJ.J^.±7^)3 
«I IiS5c*7J>?. Co.. 8r§tSft7fflll7tJ:ll«»f. Co.'iiS/'. Col 

^BoL. 8r^Ba.. CcL>;M^^. a-^ffl^tttlE^ 2 C ^ t7?= Z . 8 V C o. ^ (?) 
li ft ai . Fif a C J: 'J ft t 3S X I C V ■? ?= I . 
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Mtt, C. 8i> Ge. 8n, Ti« Hf»<45!I8¥t^'4Swai'>«<>;*lS>!».±-? 

- Ge t ffl II 3 c v t u I) . ::iiic J: Sii7aatt<?)A»««3fe<*t««t ? c V 

t 0 0 4 0 ] 

Rtt. #±gl7c*7J»I. -a^fiaictt. LoL, Ce, P)". Nd. Pm. Sm. Eu. G 
Tfc. Dy. Ho> Tnn> Yt. Li'?*)';. '>^5<>:ei>H.±#^^i3. C 

41 "J #±fBxt <9 ? t . E u »f<tj* U I) . t^, EUV. #±S7n«» li Jit* tl ? '>5! < 

V t 1 J!<.±<i)x« ^ , t 11 1 1 Q e Sffl 1 1 c ^ t^-? 9= 1 . 10 

[ 0 0 41] 

f§*'^;RlC*±Sx«-?^l2.00e'5AEutfflllI. *?gBH-?tt, EutfflDTsHes 
t?tff, U 41 CPI^ rit « 11 . a -5 □ f -t? i ic 2 « 3 fli<i)x 4* - 2pflt t Jfo 

VUTfflU?. EU^*tt. BUbrtl -«ilC81i©EU2 0s<5ffl5)J7'l5ifitft 

Till. 
[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

Qtt, B. Ai.GoL. In»^s7i¥»l^Jil*^l2'>s<ve1iaJ•!^±7^>7«III 

«E7C?S-?J)^. Qt. ^JS. ffi<b?», 'f^K, 7^h". mif&l JkZjf^mi^m'iYt m[) J 
J . mXtX . BzOfl.HsBOs^AUOs.AI (N03)3-9H.2 

0. AlN.GoLCIa^InCIs^"?*)?. 
[ 0 0 4 4 ] 

L(i)S^b5», M<9g^ba!l. M0a$^b?«!) t «ft«!Pf ^ b T > if ft t ^ . 8^ « ^* « ^ C > E 

u ©mb^stsiisg'jv u TiiAr ? . ctmtmMi8+';, 3 *7^iftt ? . n- 

C. a « ft « iPK?) L <?) S ^b it» . M<!)S^b». M<i>ffi^bit»tt> 0. 5<L©S<bl»<1. 5 

. 0. 25<M<9Hb!B!l<1. 75. 2. 25<M(^)K^b^Bil<3. 75, <9t;i.Jt-?igft 30 
raTi)lCV»f»*bi). C(?)t;i.it-?L<i)S<b*», M<i)S^b!». Mci)K^bi»tiiftt 

ic>:(cj;';, J«s<<>Sil):^=^=i/s^b^»®*ftt^g^^ttzc>:^^-?^?.. u4m<9©fttf 

5Ht« LxMyOzNc (2/3) X + Y- (2/3) E-at)^R5lttLxMY0lTP 
zN( (2/3) x + Y + T- (2/3)Z-a) :R0fflfl?Jt>:«?«fc7C.Bf^lt 

ff 1 u Tift r z . 

[ 0 0 4 5 ] 

(?r + 5/g^b!»®*ft<?)SJt:55S) 

*5§B3C«^^ + ^/S^b C0L8i2O2N2 :Eu<?)»lt;5SStSiWt 

I i^. *Sit^3S iCP^S^tl^ 11 . 

[ 0 0 4 8 ] 40 
*rBfgEftJt>:«lJ;7IC. CoLOS^bW. Si<i)S^b«l. 8i<^K^b?iJ. Em^tfUb 
?»t iSftt Z . 

[ 0 0 4 7 ] 

»)H»bd^C0L9S^b?». SiOHbaj, 8i<2)BHb?». Eu<j>Bt^b»t2|iffit2. CtL 

^;i)pfli. »! u e «i> t ffl 11 7 a 11 tfr , fp IS <?) e (?) t ffl II 7 t A u . ft fis ic . 
/S5^©CoLt»»tl. ISPfQCoLfi, $fttiSffltZc>;x^ft$uiii^. 'f^hMbftiUii 
. 7$t-Mbft?». Cc3LO«>!'<<)^bft?25t«ffltXC>;t-??=2. S^iiJPfCoLtt. B. G 

01. «ytS^t2t<?)7ej:ll. /SiPfOCcsLlX. 7;i/J>5HSt. ^D-racy^xw 

il»»iCJ;V#^ft;tCcLf3:. fJ5tllfitfr$90. 1 umZi^iJ 1 d umU'h'S 
CViff»*UllZ^. C<t)eHlCliRSr4l.ftll. Ca.<?)ttStt. 2Nl!<.±7J>2CV:Xir»* 50 
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Sit. igfK^Ca.^ 




y 9 7 rt?»»t ? 


. 8 Ht^5«)<?>¥«lltt4itt , JS 0 . 1 um » >4 1 5 u m-?<?) ? c ^ 


t U I) . 


[ 0 0 5 2 ] 






t . 


[ 0 0 5 3 ] 




[ lb 2 ] . 




381+2N2 T8i3N4 




y^f^sie. s^saat', 800'-i 2oot. «)5i^^. s 


<b b T . 8 i (9 S ^b «!l 


tnz , *fgBfl-?«ffltzsi<?)S<b«5tt. a*6S0t©i^ft*u 


11 . 


[ 0 0 5 4 ] 




|B]«C. 8i<?)S^b?at)«&»t?. 




[ 0 0 5 5 ] 




8l<{)BHb?»-?i?)?St02tt, f^lS(i)ec!>tfflll? (fD3t#6il» 


Silicon D 


ioxtote 99. 935. 190-090 7 2). 




[ 0 0 5 6 ] 









[ 0 0 5 7 ] 

ccKQ^^f&i. 8i<^)S^bit^^). s.i<9®<b«!i. Eu<t)ja<bt)<i)ii^itSi;t7>tz7 
saat. IS 1 soot?. JiEsm. ^sji^ttt ffliacftA u . «ES?tfi7. 

[ 0 0 5 8 ] 

ii^^C*)Bl5)flCJ;'K.C0L8 i 2 0 z Hz ■ Eu?Sr*l.It=t= ^ S ^b ^ 3t ^* t » 3 C 
Vi^?? 3 . COJiftJiJfCJ; l3l*«SK7C«©-aSS;t . <b 3 C^Tvt. 40 

[ 0 0 5 9 ] 

[^b 3 ] 

lca3N2+ Y SijN^ + SiOj +aEu203 — > CaSigOgN^iEu 

[ 0 0 6 0 ] 
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[ 0 0 6 1 ] 

^sjf*. '^ix^. /J\i)^. si^iastp. ^ ^ ;i.jtp«y t«fflt I c vifr-fr ? . ^fesKiastt 
. iHcitsr ti« iitff . 1 2 0 0 » 1 7 0. 0 t:<!)eii-?ftB)?t ? c ^ * u < , i 

400»ii1 700t:©^P5c5lS;t^. tmc»*Ul)o®3tftl g^b7rv•53S 

<9tC. 7;!.$:^ (A! 2 O3 ) «M<?)JBJSt«ffltICVt-??=I. 
[ 0 0 6 2] 

[ 0 0 6 3 ] .10 
[ 0 0 6 4 ] 

*S3ir. Ca-xSiYBtOsNc (2/3) x + y + t- ce/s) z-a) - Eu^^i 
[ 0 0 6 5 ] 

h^iP'Oib, Eu<9a$<b^C, BQlb^lteHsBOstffi^iSetZ. Eu<9^b^!iaVL 

<ba.'!7nf'^A«yt^ffl°f^-?j)l. liPKDEutt, ^^hMb^fKi, 7$h" 

<b^!»tffll)3C^t.-?9=2. Klbi-^DC^^tt. ai*6S(?)~e(9»*»*Ul)tlf« itilfio) 20 
t 0) tiimt Z z: Ytf-^^ Z . B<^)^b^!i^lt$Z^iS^t2^^/s^iget3u>:t-??=^ 

+ . 7 □ - T Tjf y 7 X W -? . li ft t ft 7 . 
[ 0 0 6 6 ] 

B<9^bft1»H3BOat^Jn:v-5T« ^i='yS^bW®*ft<?)»Jt;^&t3laBtz»f. bj-x 
5f©B!c'«-«S)(:7i;«Ctt> Li. No.. K^t^if)';. UtiiiO^bftia, #J ;:£,(«'.. LI OH- 
H20> NcJLeCOa. KgCO-a- RfcCI, CS CI, (NO3) 2. Cc3lCI 

z • 6 Hz 0 . S Ir C \ z • 6 H z 0 . B<x,C \ z - SHzO. TtOSO* • Hz 0 , 
Zi"0(NOs) 2. HfCU. MnOg. ReClg. Cu (CH3COO) z ■ H 
zO. A?-N03< HAuCU •4H20, Zn (NOs)z - eHzO, GeOg. 80 
8 n ( C H 3 C 0 0 ) 2 ¥ t t ^ C ^ t^-? ?= 3 . ) 
[ 0 0 6 7 ] 

EuVB<?))lftl»t»»t^. »»«<i)EuVB<5)jgftit»<?)T*5llfitt. JS)0. 1 um» 
14 1 5um-?<r)2c>: »f» tun. 
[ 0 0 6 8 ] 

±iei»»t^7o*.». «JjiQ)Ca.8 i z Oz N2 : EU<9»3tlSVI5l?[Bl«IC. Col5> 
S<b!»- 8cci)S^b3a. 8i<i)K^b!B!l, BtS^tIEu0lHbl»: tiSftf?. S^iift 

ttJJTt^lK i«l<9:J + 5/Hbaj®3t^$t*l3 U ^Z^??" . 
[ 0 0 6 9 ] 

mmm: 40 

[ 0 0 7 0 ] 

Eltt. fIJtifliJ 1 751 5 <?):?|-=t= y S<btt®*ft t E X = 4 0 0 n mf ® j£ U 
©f!* Z ^ 5 h t 5t t 0-??) I . 021*. SBg^J 1 751 5 <9 <f t 5/S^b«>S*^*t E X 
= 46 0nnn7E!)EUfe>:?=<i)^3t7^7l';Ut>TvtEl7iP)?. E13-(*, S IS ffj 1 75 1 5 

<9^i=vHbias*ft<i)iSfix'H9hyi/t/tvt0?5>?. E4fj, nmwn nm 5 CD 4 ^ 
tftifis^u;fe8EM (^si^siwa) ea>:es*«i>:(?)s«tt 

,Jl8Z8110t#i9tl. 50 
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nmm iia.ca-SizOzNz^Eu??)?. nmm 2tt«coLo. i o o . ^ o 

2 N 2 : E U ? 5) ? . 

C 0 0 7 3 3 

tr, iSJPH*. CoLsNz, SiaN,. SiOz.EUzOatftfflU^. glJiiPft. 
^tli'tlO. 1~3. 0 UhnC»»Lfe. HJgffill tt. TiE©a«©i5!Pft«ffl 

U fe. 

Ca-aNz^e.OI^ 
8t3N4:5.9??-. 

8102:7. 36f- •• 
EUzOs^O.eet 

±ieS[ltf?ll;fe.». CoLsNz, 8i3N4. SlOg. EUzOjt, l«»H^i 
+ . 7D-7a?y9Xrt?- *D-IC«3*7il^U^. IIIg«ll7315lC35rllT, Eu* 
8tt0.43nnol?S-?^2. 
C 0 0 7 4 3 

EU2O3=1:0. 51:3. 02:0. 046-?J)Z.U<?)iiftifc¥lC*IJ;?C« 
Co^sNz (^^1148. 3)t6. 0l9-,.8i3N4 (5-^1140. 3)t5. 
99?-, SiOz («-^l60. 09)t7. 36^. EUeOg (^^1352. 0) 
to. 6 6 ^ ICiJ I J;? ICfTt L « )l^t^7o)£.. 
[ 0 0 7 5 ] 

»5 Its. «S!?t<T^;fe. 

[ 0 0 7 6 ] 

fflEX'tt .Ca,8izOzN2:Eu"?J)I. 
[ 0 0 7 7 ] 

%mm]<<)t^:/^it^^^»(!>o)iM)i<<>wm%'imt.tiY. ±m'¥co»] 9. 3 

11%. NZ^14. 511?SS**17 1)^. 0>:N<t)llfttt, 0:N=. 1 :0. 757 
9) J . 

[ 0 0 7 8 ] 

titH*lZ»ii7i?)?. &.-3-Z . 7yi.$:ffty<?)<27§y?ZS<?)fflJatfitfflt?CV«f 

U II . 
[ 0 0 7 9 ] 
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T 7 * 5/ -5 3 N 2 (SlHiglb^S 98% MGI02PB) ( ^ 1 1 0 1 . 0 
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EUzO3 0.e7? 

[ 0 0 8 0 ] 

S^b7l'D>f5AS/-3N4 («^^12?0. 9)tfflU.®!|?f(?)5ldit$(€;i.Jt) 

ff> S^aNz :Si3N4 ^StOz ;EU203=1 - 0. 51 :3. 0 2:0. 0 
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8/-3N2 9-14? 
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E U 2 0 3 : 0 . 5 1 ? 

S^tft© 0 >J N V <9ll% tDS t I V . ^ll" IC Oi* 1 5 . SllSS.NSfll. 21 
l%gt*l7llfe. 0>;N<4)llJttt. 0:N=1 :0. 7.3-fJ)Z. 
C 0 0 8 1 ] 

*i6ffl4tt. Slig^J 2 ©CoLt 8 CS»U^^ + -:/S^bW®*ff7if) 3 . ^i5Sffl4l3:. 

ilJPf<?)ii^ifc¥(t;[.it)tfr. S^aNz :M?3N2 :Si3N4 :SC02 :EU2 

03=1-0. 1 2 0. 57:3. 37:0. 052>:«?J;7C,Jl»<»ll^»* 

8^3N2=8.4e? 
M? 3 N 2 • 0 . 3 4? 
8 I 3 N4 : 4. 8 0? 
8 t 0 2 : 5 . 8 9 ? 

EU2O3:0.53? 

[ 0 0 8 2 ] 

mitKVy LB(Ki N2 («-^«.3 1 6. 6) tffllK /S!PK5SftJt* ii)ltt) » . B 
O-aNz :Si3N4 S i 0 z :EU20a=1 :0. 76:0. 22:0. OSSV 

B OL 3 N 2 : 1 1 . 2 ? 

Si3N4:3.77? 
8 1 0 2:4.6 3 ? 
EU2O3^0.42? 

HJgfiUl >:|5|*#-f. S?/g!Pft)g^u', JiEKtffofe.. 
[ 0 0 8 3 ] 

l~5um7J)ofe. 
[ 0 0 8 4 ] 

SI6fl'Jl7^15©^f+5/S^b?»13t<*QE9jEZ^9f-;K9»)£tfioJt. DS^ttS. 4 
90nnnJ;'>itSMBiSiJ-?a<i6JjSrft2. 
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[ 0 0 8 5 ] 

E x = 4 6 0 n m-f SJgffJ 1 711 5 <9?r t -> Hb«53l*ft t^jSU ^. Ex = 4 6 0 nm 
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[ 0 0 8 6 ] 
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3 . ^I^^J 3 + VS^bUDSatfttt. eil|x= 0. 34?.feiSX= 0. 6 0 8 <?)lli^ 
[ 0 0 8 7 ] 

?ffi?it»S-?mt. iffiStt.F. 8.8.8.N0. (FiSA-e/- 8ut Siev 
e Size^'S No. ) ^l)T2SSa5SlCJ;Zfi-?if)l.llli6fiil17515<4)S® 
ifttttt. 1 0 0 t:<?> r . 9 5 ~ 1 0 0 ? . 2 0 0 t . 65~90%7^-3 

[ 0 0 8 B ] 20 

c-5tmu. ^mn^satftir. «flijtttfetu8a'ii9^b^«57i?>zcvi^?§>i»>j 
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I^2f3:> *f!B3ic« I + «y Hb«5«*ft ^miiffll 6 751 1 5 <i) t m t . 
[ 0 0 9 0 ] 

06. tt, m5^J 6 75 1 1 0 <9 :J + V m^b!B5S3t«; t E X = 4 0 0 n m-?E!»fi 0 V 
3=(?)5!*X'H9h;i.tmtE-?J)I. 07tt. m6fiiJ 67511 0<?)?f+5/S^b«5«3tftt 
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106.3 




5/5 


546 


0.375 


0.579 


135.9 


128.6 




7/3 


544 


0.372 


0.593 


148.0 


131.8 




10/0 


539 


0.349 


0.608 


145.8 


127.3 




Ex=460nmiS!/fi 




Sr/Ca 


(nm) 


X 


y 


(%) 


(%) 


mm\e 


0/10 


564 


0.437 


0.545 


100.0 


100.0 


mm\7 


3/7 


549 


0.391 


0.578 


109.4 


103.1 


mmmB 


5/5 


545 


0.378 


0.588 


125.4 


116.9 


mmm9 


7/3 


545 


0.371 


0.600 


162.8 


142.7 




10/0 


540 


0.347 


0.616 


138.8 


119.2 








Sr/Ca 


(nm) 


X 


y 


(%) 


(%) 




6/4 


542 


0.366 


0.593 


124.4 


126.1 


mmm^2 


7/3 


541 


0.366 


0595 


133.3 


135.8 




8/2 


542 


0.363 


0599 


142.0 


143.4 




9/1 


540 


0.353 


0605 


122.7 


123.2 




10/0 


540 


0.342 


0.611 


100.0 


100.0 
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Sr/Ca 


(nm) 


X 


y 


(%) 


(W 




6/4 


542 


0.365 


0.603 


134.5 


137.8 




7/3 


542 


0.364 


O605 


148.5 


151.1 




8/2 


542 


0.360 


0609 


156.8 


158.4 




9/1 


"541 


0.351 


0.615 


125.9 


126.8 




10/0 


539 


0339 


0622 


100.0 


100.0 
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20 
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[ 0 0 9 2 1 40 

nmm 6 ) 0 ti . srxCoL(,-x) s i z o z :Eu(o^x^i)-?tr 

[ 0 0 9 3 1 

)pftmS<i)&lCfFlL,fe«i. 8/-3N2. CoLsNz. SijN,. SiOz. EUe 

l5lC3iri)7.EumiiB:0.43molX7^?. 
[ 0 0 9 4 1 

±82<b^»til^U. 7 y i Z7W@%ft. HtSv-^lSJBJflCttAL. ISl 450t:-? 50 
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[ 0 0 9 5 ] 
[ 0 0 9 6 ] 

j^. . [ 0 0 9 7 ] 

1^- CtDiiaSt^i^.400nnnjff^^(i)*^-?SI6fi'J671il0tE!)fitttfeV?=>8^VCa. 

-^.4.6 0nmj5^f©*$®-?^l)SffJ675110t®firtt^>:?=,8;':CoL=7:3 10 

[ 0 0 9 8 ] 

III6^Jll75i15l3:,S)-xC0L(i-x)Si2O2N2:Eu(0^Xg1)-f* 
[ 0 0 9 9 ] 

nmm] 17111 sa. iiaBfl!iivsisi5i«<?)*#-?;* + 5/Hbtt®*«:<?)SJ6t45ote 

iS!PftBftc?)S^lCfFlU;fe<$« 8^3N2> CcjlsNj. 8i3N4. 8 1 Oj. Eu 20 
203t,S«fBR1'.5*D-7*3Cy7Xn-?.«-C«3*-?ii^Ufe.SJg#J671 
ll5caifllT,Eu«Stt0.43(inol%-?J)i. 
.■[0100] 

? ±iE^b'&«5tiE^U. 7>tz7SHat=-?. Slb/rv-^lSJflJScaAU. ISlI 550t:-? 

[0101] 

c*iicJ;'K§ll5i>:t?;?r + VS^b«5S*ftflfS3tr*iJfe. 
[ 0 1 0 Z ] . 

nmm] 17511 51*, ft%mm. i^XD^tt, usefiii sts^pvuT, 4i>^m-?^u 

■7 I) 1 , ■ 30 

[0103] 

p CCi)jSastm.400niYi)£<§<?)*®-??|]66^5'Jl175i15tE&iSrtt^^?=>8)"^C 
. 8^:C0L(9C;i/A;yf, Sr:COL=6:47519 ] 0) Y ^ %%n^O)(Si ±t 

eiCSiDflltyTvUTl)?. S)^^C(X.©f;UJtt$?C^eVCJ:">l, 6iHt^^b 

r tt ? c >: °f «g ■? J) J . 

[0104]. 
<lllig^Jl675120> 

« 8 tt . *feBHic«7 ;?r=^= «/s^b^».«*»(^)ll^tBffll 1 0 , 1 e 751 2 0 (^iftets^v t. 40 

f [0105] 

*;fe.0i2tt.?iJiS^Jio. 167ll^O(9^t-7S^b?^^*^*tEx = 4oonm-? 

iJjei^V?=Qfg*X^7f-;i,tvtvtE-?i?)?. El 3tt, ^iS^JiJl 0. 1 675i20<9 
:?r + VS^b?»®*flJtEX = 4 6 Onm7il9fiU'feV:?=<?)f§*7'^? K^l.t^'vt-E?*)? 

. 01 4tt, nvswn 0. 1 e7il2oc^)?r + 5/g^b^^)®*^*<^)S»jgx^:7K;^t>Tvt0 

?i?)3. 01 5tt, HJg^Jl 0. 1 67512O<i);*t->Hb«JS3fe»0S^Z'^7K)l.t 
>fv t" El "? $) 3 . 

[0108] 

[ II 8 ] 
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Ex=400nmfik@ 




Sr/Ba 
















(nm) 


X 


y 


») 


(%) 




10/0 


539 


0.349 


0.608 


100.0 


10O.O 


nm^e 


8/2 


549 


0.388 


0.581 


84.3 


86.6 


mmmM 


6/4 . 


556 


0.404 


0.556 


77.5 


83.2 




4/6 


553 


0.411 


0.552 


36.1 


40.9 




2/8 


524 


0.269 


0.595 


19.9 


22.5 




0/10 


496 


0.142 


0.464 


25.9 


45.8 



Ex=460nmEI!lSfi 




Sr/Ba 
















(nm) 


X 


y 


(S) 


(%) 




10/0 


540 


0.347 


0.616 


100.0 


100.0 




8/2 


548 


0.386 


0.590 


95.8 


97.8 




6/4 


558 


0.408 


0.571 


87.6 


92.7 




4/6 


558 


0.417 


0.559 


47.4 


53.5 




2/8 


527 


0.293 


0.621 


13.6 


15.2 




0/10 


497 


0.120 


0.532 


37.8 


64.2 



[0107] 

%%m \ Q ^ 167il20tt. SrxBou(,-x) SlzOzNz :Eu(0<X^1 
[01 08] 

IIJi8«yiO. 1 673S20B. l|]RiffJl>:l3;l3ri5I«<i)*#-?^=^==yS<b!fJj«*^*<t)SiSt 
ln-:,)l. Wnrs,. S^-aNz, BolsNz. 8i3Nf4< S i 0 z . EUzOat^fflU 
;fe.l^lfttPff£<9S5illcWlU*.«i. 8^3 Ne. Bo-sNz. SI3N4, StOz 
. EUz O3 t« S«»Hai'f. 70-rafy77P3-?, *^-ICftl*-ffi6Ufe. St6 
■H1 10. 1675120CfillT. Eu58fittO. 43mol%7J)I. 
[0109] 

±IE^b^!tttii^U. 7>=EZ75Hat-?> S<b7KO«JaJaiC}9:Al., «)1-450 t:7 
[0110] 
[01 1 1 ] 

%mm\ 0. 1 6751201*. flatus, i^xu^i*. sigffiii otsspvo-?. i^nm. 

[01 1 2 ] 

coaa^iJ. 400nm. 4eOn m ffi « 9 *3S7 JlSSfi'J 10. 1871120tB9jE^ 
ttfe>r?=. Sh- • Ba.= 2 ■ 8-?iiftrtt*.>:?=J:'J. 8r : Ba.= 6 • 47518 : 2-? 

. 8 t JS^ U T tl < IC«t ^ T . fg*J8}*<i)lql±t El 3 C Vt^-?.? 3 . 8 V C o. 

;i/>tt$t ? e ^ ic J: , eSBt $^b r tt 2 e v z^g«7<f) ? . rmc. S18««J20 

<9Bol8 I 2N202 ■ Eutt. 49 6nm5lt«ICfgftC-!7jftSt*U. ai)f!3t«3* 

t/fvt. ^i^^j 2 0 ic^^ ? ^ + vs<b?»t3t^$t ffiffl r 2 c Y?. &emfg*^t<5)^e 

[0118] 

<llliS^5'J2l75i24> 

Ii4tt, i*:5!?flC«l?r + 5/S<bt»t3t»:©llli6^J2 l 751 2 4©!»ttt;Tvr. 
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C 0 1 1 4 3 

0161*. fl^6ffJ^17^l^4<4):^=^=5/s^b^»23t^*tEx = 4oo^m?E^jeu 

feV3=<9fg*7^?K;i.tmt07i?)?. 121171*. lllil5^5'JEl5^1Z4<?)?r=t=VHt«5 
E x = e 0 n rr\-?m&l )lY ^ <i)%%2 \ 9 )l Wyf 2 . Ell 8tt, 

SS5eiJ2l71i24ti);?r + ;/S<b?!5m»^*;9SJiex^5h^l/t5ltE|-?i?)?. Ell 9tt. 

nmmz 1 75i24ci)?r + ys^t«jS3tft©j&Six'^7 h;i.t>TvtE7$)Z. 

[0115] 
[«4 ] 



Ex=400nm£t|jS 




Ca/Ba 














=EJUit 


(nm) 


X 


y 


i%) 


(%) . 




8/2 


570 


0.456 


0.502 


100.0 


100.0 




6/4 


593 


0.508 


0.462 


54.5 


63.2 




4/6 


542 


0.353 


0.425 


42.6 


52,1 




2/8 


493 


0.254 


0.389 


56.4 


69.2 




Ex=460nmgj!j^ 




Ca/Ba 
















(nm) 


X 


y 


(%) 


(S) 




8/2 


S82 


0.480 


0.504 


100.0 


100.0 


$^6^122 


6/4 


586 


0.511 


0,476 


70.7 


79.5 




4/6 


590 


0.502 


0.471 


24.1 


29.9 




2/8 


492 


0.343 


0.474 


7,8 


12.8 



20 



[01163 

S]66«'J2175524fS. CoLxBac, - x) SlzOzNz :Eu (0^X^1)7* 
r . C ou V B OL >: ci> c A it t 3f % T » 11 1 o T I) 2 . 
[01173 

%V^mZ 1 75124tt. %Vsm\ ^l5l?lBl«<i)*#-?^ + VS<b!t»^*ff9Sittff-3:fe 80 
COLsNg. Bo-aNz, SisN^j. SlOz - EUzOat^^bfe. ^ 

2 Os t. s*SHa + . ^D-rafy^xn-?. w-icsit^i^u^s.. %v&mz.\ ■ 

751 2 4 ICJif I) "7 . EuSiSttO. 48mol%7^?. 
[01183 

±iB^te«jt)i'&b, 7>tz75Hftt-?. s^bav'5«^BJflcSAu. »i 45 ot"? 

[01173 

C*ilCJ;';. g«l>:tl:?f + 5/M^b«J«3fe<$2;?Sl&?-ii^. 

[ 0 1 2 0 3 40 
lllig^5lJ2 175124tt. fg*»S..l^M)¥tt. IIIgfiy2 1t*5|SVUT. «Jjrfll7*U 

•7 I) Z . 
[01213 

C<5li«»H. 400n mifi«<5*aS7SIStSffl 2l75124tfiJjg?-tt^V?=. Col:B 
a,= 4 : e7iier-tt;feV?=J;'K Co.: Ba,= 8 : Z-^'S.^t-^)tYt<!)l3lf. %\.)% 
itmS.. l^Xft^trvU^. 460nm35«<?)3t5IS-?SB6ffl2l75124tE2ljSr 
tt^>;?=. Col: Ba.= 2 = 87iftrttfe>:?=«feV. Col: Ba.= 8 : 27^ii^rttfe 

ici:';. eiHt$^brtt2cv^^R^«g7^)2. 

[ 0 1 2 2 3. 50 
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<nmm z 5 z 1 > 

nmm z 5 Ti^ z 1 0) ^ z/ 1 ^ h7-<h-«*fficoi)T«i6i?wt«o^. nmBiz 5 
. nvsm z 1 (Dm^\t . bols o z Na??)!. Ezott, nij ^^t w^t itm^-g' 
02 21*, nmm z 6 ci) t ^ :t '{ h y 4 ^^P^ci^xi&mifi A ^ - y t mtm-?- 

? . 

C 0 .1 2 3 ] 

3. a^tt=»tc. a = iS = y = 90* SllcSla 2 0>t»ifiE o 

. t)« 2(a*5ifi;iii.v5^^oi -o<9?iifi;it^9ti . 

[01241 

[ 0 1 <9 1 9 sii W ] 

[01 ] f^mm^ 75i5<?)Jt=t=VS^b«5®*»tEX = 400nm-?E9jeUfeV$'<Z)f6* 

hyi't/tvt0-?5)i. 

[02] nmm] 75150:^1=->Ht«5l*<*tEX = 4 6Onm7lS2)j£L/)5.^9=9l!* 
7'H7h;i.t/Tvt07*>?. 

[03] HJSffll 75150:?r + =y S^t1»®3t^^<?)S»jeZ'^c 7 t /Tv t 0 7 ift ? . 
[04] HJg^Jl 7515ci);^=^=i/S<b!^®3tft<i)S^X'^:7K;i.t/T\t07J)?. 
[05] llJigeiJl Q^1=5/S^ba!lS3feftta«^UfeSEM^^-?if)3. 

[06] nmme7iw^ o<i>t'¥ 5/s^b»i3t#t e x = 4o onm7E»jgu*.>:?=<9fg 

[07] SJ^fflBTllI OQ^1=VS^b!t!5®*fttEX = 46 0nm-?ejSO^V?=<5f! 

* X ^ 9 h ;u t 1 0 -? $) 3. . 

[08] nm&n 17511 59:?|-1=->g^b!B5«*fttEX = 40 0ntn-?S)jEO*.>:?=<?) 

%3tX'\!7f-;[.t>Tvt0-?^3. 

[09]m6ffJl 17511 5<i>^+5/Hb!»^3tfttEX = 460nm-?E!)fiU^V?=9 

[01 Q] nmm ] 17511 5<?):j + i/Hbt!5®*ft<5i5»iex^7h;i.t/Tvt0-?i?)3. 
[01 ] ) %mm^ 17511 5.©^i=5/g<b«!)®*#ti)>s*f7^7K;i.t/Tvt0-?^3. 

[01 2] ^mm] 0. 1 67512 0<?):^ + VHb?»®*fttEX = 40 0nm-?E»j£U 

^ ?= <i) fg* 7 5 h ;U t m t 0 7 ift ? . 
[01 3] nmm] 0. 1 675120^^);^ + *yS^b«5«^t^*tEX = 460nm-?B9jEU 

[0 1 4 ] ^Jg^J 1 0 , 1 6 75 1 2 0 9:^ t VHb«5®3feft o)E&ig X 7 h t /fv t 07 
3 . 

[01 5] nmwn 0, 1 673i2o<?)?r + 5/s^b«5®*»<9>a«x'>?7 K;i.t5'stE7 

[01 6] jllgffJ2l 75124 0^ + ->S^b?»®*<*tEx = 4OOnm-?S»jEU^^?= 

[01 7] ntsmz 1 7512 4 VS^b»S*»tEx = 46 Onm-ffi!)jeu)£V?^ 

<?)5!5tX'\7h;i/tfvt07i?)X. 
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Ell 9] ^^6^J^17l^24<5;^=t=vs^t^2il®*^*<i>>&s>tx'^c.5^;^tyT^tEl-?ah2. 

02 2] nmmz ^ 0:i^V f 4 l-y^ K®3ti$<9XiiilalWA^->t>Tvtl2l7i?)Z. 
l2123]SJ6ffil27<9:?r + ->;^'ri~7^K®*ftt4)X®ElWA^->t/TvtE7i?)I. 
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